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(54) pi* of the Invention) Mold for Precision Casting 
(571 [Abstract] 
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[Claims of the Invention] 

• c marine several alternating layers ola 

.Claim 1] Mold for precision casting, ^^^3L compound containing siUcon- 

and subsequent layers. 
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layers. 

[00021 « • 

■Prior Art, 

,0003, ^^^^Z^Z^^'^V^ 
^i.dW^^»™^2?^^ , «ti» and after dryurg the 
are caused to adhere on the «*J**ytory^ a ^ „, , sp e C1 fied 

aforementioned process l> '^XetoX as a coating process, and ,s repeated 6-9 



impart mold strength, and casting is typically carried out at the same elevated temperatures so 
as to prevent misruns. Furthermore, in some cases, after firing once, and cooling and rinsing 
the inside of the mold with water to purify it, heat may be applied again at a specified 
temperature, and casting is carried out. 

[0004] Moreover, colloidal silica, or ethyl silicate, or other compound with silicon-oxygen 
bonds can be used as a binder for the refractory slurry, into which is kneaded a variety of 
refractory particles. The type of refractory particles used depends on the type of metal to be 
cast, and typical examples include zirconium, fused silica, chamotte, calcium carbonate, 
zirconia, yttria, etc. 

[0005] 

[Problems to be Solved by the Invention] Characteristics that are generally required of 
molds used in lost-was precision molding are important characteristics such as strength, 
ventilation, heat resistance, and non-reactivity with the metal to be cast. However, in the 
aforementioned prior art mold production process, the various layers that form a mold are 
formed from a refractory slurry and refractory particles adhering on the refractory slurry, and 
since the layer thickness of each layer is thin, die strength is not very high, so 6-9 layers must 
typically be formed, and in some cases more than that, therefore requiring a great deal of time 
and labor. Accordingly, Japanese Patent Application Kokai Publication No. S52-95533 
discloses the use of a slurry containing refractory fibers as the first coating layer, thereby 
enhancing the mold strength. However, in cases where a slurry containing refractory fibers 
in the first layer coating the surface of a wax matrix, it is impossible to obtain a smooth 
casting skin since residual refractory fibers caused flaws in the casting skin. Furthermore, in 
cases where the product had a complex shape, the refractory slurry did not penetrate to the 
narrow spaces and voids, since it contained refractory fibers, thereby readily leading to hot 
water penetration defects at the time of casting. 

[0006] The present invention eliminates these drawbacks, and has as its object to provide a 
mold with few defects, requiring reduced time and labor, as well as a smooth and beautiful 
casting surface, by reducing the number of mold layers. 

[0007] 

[Means for Solving These Problems] As a result of careful research to eliminate the 
aforementioned drawbacks, the present inventors found a first coating layer to determine the 
characteristics of the casting surface, and a second or more coating layer to determine the 
strength of the mold. 

[0008] In detail, the present invention is a mold for precision casting, formed by coating 



compound containing ^^^^^ZZZJ m using a shury 

and refractory fibers in the second and subsequent layers. 

[0009] 

_ _ .. nl Th P first laver which forms the inner side of the layers 

[Embodiments of the Invention] The tirst layer wmi flCC uratelv transfer the 

shape of the product. Thus it is .possum : to proo fc fa , 0 fonn ^ 

refractory slurry with low viscosity and good Mm : P™P^° * one ^ is used 
toner side of the mold A refractory ^^"^^fjsubsequent layers that 

or multiple coatings to prevent mold cracking during pounng. 
,00.0, incaseswheremeconfrgu^nof^ 

,001U Alomina fibers are an example of fibers drat can be used - *»JJ» "j^ 
K'to me refractory stony to the present invention -^J***^* £ 1 
advantageous for the refractory particles that "-^Sr fused sdica or 
material used in the prior art, and there rs nc ' Pf ^vTme length of the 

^™*J£X£. ««* " «* "* aforementioned ranges are specrfred. 
[0012] 

(Embodiment Embodiment of dre present 

Uactory slurries with the formulates grven '^^^^■ wm J l l 
stirrtog and dispersing. S *7^iXS ^ — with refractory 
the refractory slurries, and then "^J^^Z repeated several times to fonn 



layer, and chamotte (60-100 mesh) for the second and subsequent layers. 
[0013] 



[Table 1] 





No. 


Aqueous Colloidal 
Silica (30wt.%) (1) 


Zirconia 
Refractory 
(37.5 mess or 
less) (1) 


Slurry 
Viscosity 
(cp) (2) 


Alumina 


Fiber 


Length 
(mm) 


Wt. % 


Working 
Examples 


A 


1.00 


3.00 


800 


1 


0.01 


B 


1.00 


2.95 


780 


5 


0.5 


C 


1.00 


2.90 


830 


5 


1.0 


D 


1.00 


2.85 


810 


10 


1.0 


E 


1.00 


2.80 


790 


TO 


2.0 


Comparative 
Examples 


F 


1.00 


3.00 


750 






G 


1.00 


2.45 


540 







Notes: (1) Amount of refractory slurry is expressed as a weight ratio. 

(2) Value is measured using a B-type viscometer. Cp is centipoise. 



[0014] 
[Table 2] 





No. 


First Layer 


Second and 
Subsequent 
Layers 


Number of 
Layers 


Mold Strength 
(kgf/cm 2 ) 




1 


G 


A 


4 


105 


Working 


2 


G 


B 


4 


127 


Examples 


3 


G 


C 


4 


134 




4 


G 


D 


4 


129 




5 


G 


E 


4 


124 


Comparative 


6 


G 


F 


6 


110 


Examples 


7 


G 


F 


4 


89 



Notes: (1) The letters of the alphabet in the Table represent the slurry compositions of Table 1 . 

(2) Mold strength is flexural resistance strength per unit of area, measured at room 
temperature after mold firing. 



[0015] Table 2 shows the flexural resistance strength of each of the resulting molds. The 
results of Table 2 show that molds of the present invention that have been coated 4 times 
have greater strength than those that have been coated 6 times. 

[0016] Moreover, it was confirmed that there is no problem when casting is done using the 
resulting molds. This confirms that it is possible to obtain strength equivalent to that when 
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[0017] 

subsequent layers. 
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